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Node centrality Defmition.
Local-based method

Dezree[16] divk= ¥
i) is the peishbours direct connact ta node v
Maxitia! cique meclv) = Zagalc - 11

ceamliny S is masinram cliques conraining v. ((CH1)! are integers smaller than ). If 1o edge comects v's

MEC) [+ neighbours, MCC(v) = demes

Jya— MNC(s)= ¥ (MU

i i ode ¥'s neigkbours form N{¥), a subgraph. The score of node v. MNC(). is s largest consected.
component (MNC)([7] ‘component (¥). N} is the callaction of nodes adjacent to v that does not inchude v GIN(¥)] is the

induced subgraph of G by N {v). MC{) is a maximum cornacted component of GIN(v]]

Density of maxizum

component DMNC)[7]
for some 1=ec? a5 the score of node v
Global-based method

Betwesmess Celv)= Loy

5,15 shorest paths pumber comnecting odes s and £
s (v} 15 the number of shortest paths taking node v out 5,

ANiI= Fy P, (V)
s indicates a shortest path tree through node 5.
Botlensck Psfy) = 1, i more than [V(Ts)}d paths exist fom node s to other nodss in T to the vensx v, otherwise
2] Psfy) =0
‘Graph nodes v are given shoriest pathways. Weight of a node equals the mumber of the shoriest routes
Fom v via this node. A T s the botdeneck pode weights and coniains at least A nodes. BN(3) & T,

bottlenecks v
Closaoess celn= !
cenmaliry T
48] ‘The mterchange of the ipial distance fom 2 node v o all other nodes in the netwatk. dis (v is the

stance of node v and node £

ol -
‘Eccentricity v

[49] Eccentriciry is estimated by caleulating among v and all other nodes, Then select the

longest shortest path v, X), where K is node Once disify,K) is found, its inverse
Radialiry
[0
is subtmacted by the diameter +1 (G+). then summed. Then. the value is divided by n-1.

Stress [31] Cs()= Lpnsmcrpa )

055 <35 p0 3l gl dwolls :(1-Jgu)
(Table-1): Node Centrality Brief
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Finally, the following recommendations are
presented in this study: (1) A comprehensive
and accurate evaluation of node centrality
requires the use of multiple criteria, including
both the target node and its surrounding
neighbors, and it can be calculated from the
maximum neighborhood density component,
as used in addition to other criteria of node
centrality; (2) different centrality measures can
be used to identify nodes with different
functions, which are depicted in this study as
modular adjacencies, bridging roles, and
aptitude. and (3) the following groups of node
centrality can often be validated against each
other, including degree and maximum
neighborhood component, oddness, closeness
and radius, stress, and betweenness.
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Abstract

The interpretation of the results of biological
networks should always depend on the
topological study of the nodes, currently there
iS no consensus on how to use these criteria,
and most network analyzes always lead to a
basic interpretation of a limited number of
criteria. A biological network is any network
that is used for biological systems. A network
IS a system that includes sub-parts that are
connected to each other in the majority of a
whole, such as different species that are related
to each other in the food web of the whole. To
fully understand biological networks, a
coherent understanding of the concept of node
centrality is essential. Therefore, for 10 typical
node metrics in biological networks, this study
first evaluates their current applications,
advantages, disadvantages, as well as their
potential applications. Then, an overview of
previous  studies is  provided and
correspondingly, suggestions are provided to
improve biological topology algorithms.




